Background & Aims: We compared the screening nutritional data of patients with malignant and non-malignant disease, and classified their nutritional risk according to the primary tumor's site. Methods: Subjective Global Assessment was applied to 3008 patients within 48 h of admission to a public university. Subjects were divided into Oncologic Group (n = 576) or Non-Oncologic Group (n = 2432) according to the presence of neoplasms or other diseases respectively. These data were compared by the t-student test and classic chi-square test, with statistical significance set at p < 0.05. Results: The Oncologic Group presented a higher prevalence of weight loss (60.3% vs. 49.3%), quantitative (40.7% vs. 28.5%) and qualitative (16.4% vs. 7.6%) alterations in the food intake pattern, gastrointestinal symptoms and muscle waste (23.2% vs. 13.2%) as compared to the Non-Oncologic Group. Also, there was a higher prevalence of nutritional disturbances in the Oncologic Group, with 49.5% of the subjects moderately (or suspected to be malnourished) and 12.7% severely malnourished. Severe malnourishment was mainly observed in patients with head and neck (25%), upper digestive tract (21.9%) and soft tissue and bones (17.9%) tumors. Conclusion: When compared to other hospitalized patients, patients with neoplastic disease were in higher nutritional risk.
Introduction
Despite being observed more frequently in terminal cancer stages, unintentional weight loss may occur even before diagnosing the cancer itself [1] . Weight loss is related to the site of the primary tumor and cancer stage [2] [3] and even small amounts of weight loss can make the prognosis worse [1] . Physiological function is impaired in patients whose weight loss is greater than 15% of their usual weight, and death usually happens when weight loss is about 30% [1] . The release of cytokines TNF-α, interleukin (IL)-1 and IL-6, ciliary neurotrophic factor, interferon-γ (IFN-γ) and catabolic products of tumor cells are some of the factors associated to the loss of fat and lean masses [4] [5] . Mechanical factors related to gastrointestinal tumors, side effects of the treatment and alterations in energetic metabolism also contribute to deteriorate the nutritional status [6] .
Generally, the chances of complications are higher in oncology patients who show a more serious nutritional injury [7] . It is assumed that about 20% of cancer deaths are related to malnutrition rather than to the disease itself [1] . The worsening of the nutritional status is associated with a bad prognosis, a higher occurrence of side effects of the treatment and a worse quality of life [1] [2] [4] [8] .
In the absence of formal screening procedures, more than half the patients at risk of malnutrition in various settings do not appear to be recognized and/or are not referred for treatment [9] . An early and well-planned nutritional approach could improve the clinical outcome of oncologic patients [10] . Many times, the nutritional screening of these patients is not performed, or when it is, it is too late to change prognosis [7] . On the other hand, indiscriminate nutrition support prescription to cancer patients might result in complications such as hyperglycemia, alteration of respiratory rate and hyperphosphatemia [10] . In this context, effective screening makes early identification of patients in nutrition risk possible, which must be forwarded for more thorough assessment [11] and redirected for optimal nutritional intervention [3] [10] .
This study aimed to compare nutritional screening data of recently admitted adult oncologic and non-oncologic patients. Besides, this study aimed to compare the nutritional status of the oncologic patients according to the anatomic site of the primary tumor.
Casuistic and Methods
This study was conducted in a university hospital in 2009 and 2010, after approval by the Institutional Ethics Committee (Protocol #13530). The initial casuistic included data of nutritional screening of 3450 recently admitted adult patients (<48 hours after admittance). The data were collected by trained dieticians and individual information was revised by three independent observers (two physicians and one dietician). The final casuistic comprised 3008 patients from different wards after excluding misleading cases or those with incomplete information (n = 442).
The Subjective Global Assessment (SGA) for nutritional screening [12] was performed. Habitual and current body weight was measured, and weight change in the six months prior to assessment calculated. Weight loss was classified as small (<5%), moderate (5% -10%) or high (>10%). Unintentional reduction in food intake, inadequate eating habits marked by exclusive intake of poor nutritional foods, gastrointestinal symptoms with duration of at least two weeks and alterations in functional capacity were registered. The clinical diagnoses were obtained from patients' health records and the degree of metabolic stress was determined. A simplified physical exam was performed to identify clinical manifestations of malnutrition (loss of subcutaneous fat, muscle wasting, edema and ascites). According to the criteria described above, the patients were classified as well nourished, moderately (or suspected of being) malnourished or severely malnourished.
The patients were allocated to Oncologic Group (n = 576) or Non-Oncologic Group (n = 2432), according to the nature of the primary diseases, determined by the clinical or surgical diagnoses registered on the electronic health records. Most patients were women in both groups ( Table 1 ). The percentage of male patients (47.6 vs. 42.6%, p = 0.03) and age (59.2 ± 15.2 vs. 51.4 ± 17.1 years, p < 0.001) were greater in the Oncologic Group as compared to the other group. The Oncologic Group individuals were subdivided into 12 categories according to the primary tumor location: 1) upper digestive tract (esophagus, stomach, duodenum, small intestine, pancreas, liver, gallbladder and bile ducts); 2) hematologic; 3) gynecologic (ovary, uterus, vulva and vagina); 4) lower digestive tract (colon, rectum and anal canal); 5) head and neck; 6) lung and pleural; 7) soft tissue and bone; 8) breast; 9) central nervous system; 10) urologic; 10) skin and 12) endocrine.
Data were analyzed statistically using the Statistica software (version 8.0, StatSoft Inc., Tulsa, Oklahoma). The t-student test was used and results are shown as mean ± SD. Chi-square test was used to compare unpaired proportions of categorical variables. Two-tailed p values < 0.05 were considered statistically significant.
Results
Weight loss less than 10% of usual body weight was similar between the groups ( Table 2) . However, the Table 2 . Subjective Global Assessment parameters in oncologic and non-oncologic patients recently admitted to a university hospital.
Oncologic Group (n = 576) Non-Oncologic Group (n = 2432) p value According to the SGA rating, the Oncologic Group presented a higher prevalence of patients with some degree of malnourishment (moderately or suspected of being malnourished or severely malnourished) as compared to the Non-Oncologic Group (Figure 1) . A higher prevalence of moderate (or suspected) malnourishment was observed in patients with hematologic (72.4%), upper (63%) and lower (61.7%) digestive tract tumors. Furthermore, those with head and neck (25%), upper digestive tract (21.9%) and soft tissue and bone tumors (7.9%) presented a higher prevalence of severe malnourishment ( Table 3 ).
Changes in body weight

Discussion
This study demonstrated that hospitalized patients with malignant disease presented a higher prevalence of weight loss, reduced food intake, gastrointestinal symptoms and muscle wasting than non-oncologic patients. In the SGA final results, the patients with malignant disease showed a higher prevalence of moderate (or suspected) or severe malnourishment. Patients with head and neck, upper digestive tract and soft tissue and bone tumors presented a higher prevalence of severe malnourishment.
In general, changes in food intake behavior are secondary to gastrointestinal symptoms, such as mild to severe dysgeusia/dysosmia and dysphagia/odynophagia [13] which lead to physical inability to eat adequately. The number of gastrointestinal symptoms, especially anorexia, has been associated to the severity of weight loss [2] [14] and nutritional parameters [15] .
In our study, anorexia was not observed in the majority of patients with no weight loss or with a weight loss less than 10% of their usual body weight. The frequency of anorexia in this study (20%) was similar to that found by Gómez-Candela and colleagues (2003) [16] and lower than the frequency presented in other studies [7] [13] [17] and may be related to changes in food intake and sensation of early satiety related to the central nervous system [18] . Frequency of nausea (21%) and vomiting (12%) in oncologic patients was similar to previously described data [2] [7] [13] [16] and lower than that observed by Sarhill and colleagues (2003) [14] in a study on terminal patients. The frequency of diarrhea in oncologic patients was similar to that observed by Segura and colleagues (2005) [13] (6.7%) and lower than the frequency reported by Sarhill and colleagues (2003) [14] (24%). Several studies on oncologic patients have reported changes in intestinal transit in these patients. However, Figure 1 . Subjective Global Assessment rating of recently admitted adult patients, allocated in Oncologic (n = 576) and Non-Oncologic Group (n = 2432). differently from our study, a number of them have considered both diarrhea and constipation [2] , which made it difficult to compare our results. The prevalence of changes in functional capacity in the Oncologic Group was similar to the prevalence found in previous studies [16] [17] . However, we also observed a reduction in functional capacity in the non-oncologic group, which indicates that such clinical manifestation may be associated with other diseases and conditions, including hospitalization per se. The subjects in the Oncologic Group presented a higher prevalence of muscle wasting, which can be related to a reduction in the myofibrillar proteins synthesis and/or increased proteolysis [5] [19] induced by pro-inflammatory milieu [4] . Malnourished cancer patients commonly have increased wholebody protein turnover and subsequent body nitrogen loss, which result in progressive reduction of skeletal muscle while liver mass may increase and the visceral protein reserves are preserved [1] . Diminished functional capacity of organ systems may be caused by loss of lean tissue, although its detection might be difficult due to an accumulation of water which might mask the alterations [1] .
In the Non-Oncologic Group, 7% of patients were severely malnourished and 20% was moderately or suspected of being malnourished. This prevalence was lower than that observed in 2550 hospitalized non-oncologic patients in four teaching hospitals in China, with 18% of malnourished patients and 41.5% at nutritional risk [20] . The degree of malnutrition or nutritional risk (62%) in our Oncologic Group was similar to that found in a multicentric, cross-sectional study performed in public hospitals in Brazil (66%), in which cancer patients had an almost three-fold higher rate of malnutrition than non-oncologic patients [21] . Sixty-four percent of patients admitted to a public, oncology hospital in Australia were at risk of malnutrition [22] . Nearly 50% of hospitalized oncologic patients are malnourished [13] [17] , although the prevalence of risk of malnutrition may exceed 70% among these patients [7] [23] .
The prevalence of nutritional disturbances in patients with neoplasia in the upper and lower digestive tract and in head and neck cancer were higher than those reported in previous studies (50% -70%) [5] [17] [24] [25] . The prevalence of nutritional risk in oncology patients is quite variable among studies, partly because of differences in the studied populations [26] , including age [9] , type and treatment of tumor [27] , setting, site and stage of neoplastic disease [17] . Oncology inpatients are generally more nutritionally compromised than those who are treated in an ambulatory setting [2] . According to the PG-SGA, the prevalence of malnutrition was 17% in an outpatient oncology day treatment unit in a tertiary health service in Australia [28] . In our study, all patients were hospitalized for diagnosis, neoplasm stating, surgery or palliative care, which may explain the greater prevalence of malnutrition in our population. Furthermore, even though there is an agreement regarding the identification of severe malnourishment among different professionals, there is no consensus on the definition or identification of mild and moderate malnutrition [16] . The proportion of patients nutritionally at risk depends on the screening tools used [11] . For instance, the prevalence of malnutrition in head and neck cancer patients varied according to the evaluation tool, with 35% by using the NRS-2002, 30% using MUST and 48% using the MST [29] . The absence of a universally accepted definition of malnutrition negatively affects the existence of a screening instrument considered as gold standard [9] .
The main strength of this study was the size of the casuistic. The protocol was seen as adequately specific and sensitive when used in prospective clinical trials on cancer patients [10] . In the present study, the prevalence of malnutrition in patients with several types of cancer was analyzed separately, which allowed to highlight the types of cancer most associated with nutritional disturbances. A weakness of this study was the lack of information about the modality of treatment and tumor stage, the latter being considered as a better prognostic index than SGA [30] .
The adoption of a minimum set of standards for nutritional screening has been recommended for hospitals and healthcare organizations [31] . Nutritional screening could also establish a more efficient referral system [32] , since not all patients need to be referred to specialists for further evaluation and/or treatment [9] . Policies need to take into account local resources, but at the same time ensure that adequate standards of care are maintained [9] .
Conclusion
When compared to other hospitalized patients, patients with neoplastic disease presented higher nutritional risk and varied degrees of malnutrition, expressed as weight loss, anorexia, gastrointestinal symptoms and physical signs. Patients with neoplasm in the upper and lower digestive tract, head and neck, and hematologic or gynecologic tumors presented the highest prevalence of nutritional risk and malnutrition. Our findings emphasize the necessity of using nutritional screening protocols in patients with malignant neoplastic diseases for developing early strategies for nutritional intervention.
